When in direct contact with blood, the conventional polymers presently used are still prone to initiate the formation of clots, as platelets and other components of the blood coagulation system are activated. As we known, the interactions between the Nature Precedings : hdl:10101/npre
biological environment and polymers are most likely dominated by the materials' surface properties. So how to improve blood compatibility of polymer surfaces is a major issue in biomaterials science 3 . Most of approaches were obtained by chemical methods including chemical grafting modification, radiation, surface-modifying additives and self-assembly technology in the past time 1 . However, nature always
gives us inspirations to fabricate functional materials by mimicking the structure design of natural materials. Further, using nature is best method to solve nature's problem. The concept of biofilm mimetic surfaces was brought forward [5] [6] [7] . Based on the premise of achieving hemocompatibility through mimicking the chemical constituents of the biologically inert surface of the inactivated platelet film, considerable attention has been paid to development of the new technologies that get better hemocompatiblity.
We show here, that polystyrene (PS) nanotube films were prepared and used as blood-contacted biomaterials. This idea, resulting from geometric bionics that mimicking the structure design of lotus leaf ( Fig. 1) , is very novel for preparation of anticoagulated biomaterials. This is first time to report in the world that good blood compatibility of polymer film was obtained just by controlling the geometrical shape of the surface, not changing chemical composition of the surface. Lotus effect, the self-cleaning effect of lotus leaf is of great interest for practical application. The observation of hydrophobicity related to the topology of the surface of a lotus leaf was previously reported by Barthlott and Neinhuis 4, 8 . Jiang's group also reported a novel finding of a lotus leaf, i.e., branch-like nanostructures on top of the micropapillae. These structures can induce super-hydrophobic surfaces with large contact angle and low sliding angle 9 . It was believed that this unique property of self-cleaning is based on surface roughness caused by the micrometer-scale papillae and nanometer-scale tomenta ( Fig. 1b and 1c) .
We are about to report for the first time the application of anticoagulated biomaterials using a super-hydrophobic nano-and microstructured surface from PS, a kind of conventional polymers by help of geometric bionics. Ltd., England) was brought into contact a PS film under a certainty light load (Vacuum Drying Oven, 170 °C, 0.1 MPa). After 12 h, the template was dissolved away by NaOH solution at room temperature, and an aligned PS nanotube film was obtained.
As shown as Fig. 2 , the structure of blank PS nanotube film surface is almost same with that of lotus leaf surface. So we want to know whether hierarchical roughness of PS nanotube films that attributed to Nanoscale PS branches (diameter: about 200 nm) and microscale PS papilla (See Fig. 2b and 2c ) is beneficial for superhydrophobic and self-cleaning surfaces when they are used in contact with platelet or blood. To confirm preliminary blood compatibility of PS nanotube film, platelet and blood cell adhesion on the PS nanotube film after contact with platelet-rich plasma (PRP) and human whole blood respectively were evaluated by SEM observation (See Supplementary Information A) 10 . Figure 3 shows SEM pictures of the blank PS films after 90-min contact with the PRP or whole blood. The blank PS films showed high platelet adhesion, most of the adhered platelets were distorted with pseudopodia ( Fig. 3a) . Surprisingly, the surfaces of PS nanotube film have nearly no adhered platelets (Fig. 4a-1 and 4a-2 ). This tendency was also clear when the films were placed in contact with human whole blood. Many adherent blood cells were observed on the blank PS film after contact with whole blood (Fig. 3b) . On the other hand, blood cell adhesion was suppressed on the PS nanotube film (Fig. 4b-1 and 4b-2) .
The Supplementary Information is linked to the online version of the paper at www.nature.com/nature.
